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A sensitive immunochemical assay for measuring the 
concentration of the activated protein C-protein C 
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Activated protein C (APC) is a serine proteinase that 

regulates blood coagulation. In plasma it is inhibited mainly by the 
protein C inhibitor (PCI). The plasma concns . of APC-PCI complex is 
increased in hyper-coagulative states such as deep venous thrombosis. 
Formation of the APC-PCI complex induces a drastic conformational change 
in PCI that exposes new epitopes (neoepitopes ) on the mol . We have 
devised a simple immunof luorometric sandwich assay for measurements of the 
concns. of APC-PCI complex, employing as the catcher, a monoclonal 
antibody that has a high affinity (KD = 4 + 10-11M) for a 
complexation-specif ic neoepitope that is expressed on PCI. A 
monoclonal antibody against protein C is employed as the 
tracer. The method gives a linear dose-response curve (0.06-50 \xq/l) , 
has a low detection limit (0.06 |ng/l) and no crossreact ivity with 
native PCI at physiol. plasma concns. We have now determined the 
concentration of the 

APC-PCI complex in healthy individuals. 
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AB Protein C inhibitor, a serine proteinase inhibitor 

(serpin) , is the physiol . most important inhibitor of activated protein C. 
We have made a monoclonal antibody (M3 6) that binds 

with equally high affinity to an epitope present in activated protein 
C-protein C inhibitor complexes and cleaved loop-inserted protein C 
inhibitor. Insertion of a synthetic N-acetylated tetradecapeptide 
(corresponding to residues P1-P14 of the reactive center loop) into 
p-sheet A of the uncleaved inhibitor also exposed the epitope. The 
antibody had no apparent affinity for native uncleaved inhibitor or for 
the free peptide. Synthetic t Pl-P14 analogs, with Arg P13 or Ala P9 
substituted to the residues found in mouse protein C inhibitor (Thr and 
lie, resp.), were also inserted in p-sheet A. The Arg P13/Thr 
substitution led to a greatly impaired reactivity with the antibody, 
whereas the Ala P9/Ile mutation resulted in a modest loss of 
proline-glutamate reactivity with the antibody. These results indicate 
that complex formation leads to insertion of the reactive center loop in 
p-sheet A from Arg P14 and presumably beyond Ala P9. Moreover, to 
the best of our knowledge, this is the first instance where the neoepitope 
of a complexation-specif ic monoclonal antibody has 

been localized to the loop-inserted part of p-sheet A, the part of 
the serpin where the complexation-induced conformational change is most 
conspicuous . 
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Evaluation of oxidized alpha-l-antitrypsin in blood as 
an oxidative stress marker using anti-oxidative 
al-AT monoclonal antibody 

Ueda, Masashi; Mashiba, Shinichi; Uchida, Kazuo 
Kyoto Medical Science Laboratory Incorporation, 
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Journal 

English \ 
Background: al-AT is a 52-kDa acute-phase protein and a typical 
serine proteinase inhibitor, which is presjent in human 
serum. In vivo, the inhibitor prevent^t'issue damage by inactivating 
proteinases, such as elastase, that arte released from activated 
neutrophils in the presence of inflammation. Methods: the authors 
obtained a monoclonal antibody against oxidized 
al-AT (3F4) using chloramine T-oxidized al-AT as the antigen. 
Results: This antibody did not react with either the native al-AT or 
the elastase-al-AT complex. However, it reacted with al-AT 
oxidized by various oxidants and peroxide lipid. The oxidized al-AT 
is a polymer with a mol . mass of 100-200 kDa in addition to the 52-kDa 
protein that corresponds to the native al-AT in sera. In vitro 
evaluations reveal that fatty acids are involved in the polymerization 
Furthermore, the concns . of oxidized al-AT in the sera of patients 
with inflammatory and rheumatoid diseases were higher than those in 
healthy subjects. Conclusions: the authors considered that 3F4 is an 
effective antibody that can specifically recognize oxidized al-AT, a 
marker of oxidative stress. 
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Activated protein C (APC) is a serine proteinase that 

regulates blood coagulation. In plasma it is inhibited mainly by the 
protein C inhibitor (PCI). The plasma concns. 

of APC-PCI complex is increased in hyper-coagulative states such as deep 
venous thrombosis. Formation of the APCfPCI complex induces a drastic 
conformational change in PCI that-exposes new epitopes (neoepitopes ) on 
the mol . We have devised a simple immunof luorometric sandwich assay for 
measurements of the concns. of APC-PCI complex, employing as the catcher, 
a monoclonal antibody that has a high affinity ( KD = 4 
+ 10-11M) for a complexation-specif ic neoepitope that is expressed 
on PCI. A monoclonal antibody against protein C is 

employed as the tracer. The method gives a linear dose-response curve 
(0.06-50 ng/1), has a low detection limit (0.06 ng/1) and no 
crossreactivity with native PCI at physiol. plasma concns. We have now 
determined the concentration of the APC-PCI complex in healthy individuals. 
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Protein C inhibitor, a serine 
proteinase inhibitor (serpin) , is the physiol. most important 
inhibitor of activated protein C. We have made a monoclonal 
antibody (M36) that binds with equally high affinity to an epitope 
present in activated protein C-protein C 
inhibitor complexes and cleaved loop-inserted protein 
C inhibitor. Insertion of a synthetic N-acetylated 

tetradecapeptide (corresponding to residues P1-P14 of the reactive center 
loop) into p-sheet A of the uncleaved inhibitor also exposed the 
epitope. The antibody had no apparent affinity for native uncleaved 
inhibitor or for the free peptide. Synthetic P1-P14 analogs, with Arg P13 
or Ala P9 substituted to the residues found in mouse protein 
C inhibitor (Thr and lie, resp.), were also inserted in 
p- s heet A. The Arg P13/Thr substitution led to a greatly impaired 
reactivity with the antibody, whereas the Ala P9/Ile mutation resulted in 
a modest loss of proline-glutamate reactivity with the antibody. These 
results indicate that complex formation leads to insertion of the reactive 
center loop in p-sheet A from Arg P14 and presumably beyond Ala P9. 
Moreover, to the best of our knowledge, this is the first instance where 
the neoepitope of a complexation-specif ic monoclonal 
antibody has been localized to the loop-inserted part of 
p-sheet A, the part of the serpin where the complexation-induced 
conformational change is most conspicuous. 
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'WO 2000-SE210 W 20000203 
The author discloses the preparation and characterization of a 
monoclonal antibody that exhibits reactivity with either 
inactivated protein C inhibitor (PCI) or 

inhibitor in complex with activated protein C (APC) . Using a fluorescent 
immunoassay (DELPHIA) the monoclonal antibody was 

shown to be suitable for monitoring the concentration of APC: PCI complexes in 
human plasma. 
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Complex formation between protein C 
inhibitor and prostate-specific antigen in 
vitro and in human semen 
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European Journal of Biochemistry (1994), 220(1), 45-53 
CODEN: EJBCAI; ISSN: 0014-2956 
DOCUMENT TYPE: Journal 
LANGUAGE: English 
AB Protein C inhibitor (PCI), a serine 

-proteinase inhibitor first purified from' human blood plasma, 
occurs at high concns . (3-4 u.M) in seminal fluid in both a 
high-mol.-mass and low-mol . -mass form. Immunochem. data have previously 
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suggested that PCI in seminal plasma forms complexes with the most 
abundant serine proteinase in semen, prostate-specific 
antigen (PSA) . To provide a structural characterization of the PCI 
target, immunodetected as PSA, a procedure was developed to isolate 
low-mol. -mass and high-mol. -mass-forms of PCI from seminal fluid. The 
high-mol . -mass form of PCI, recognized by monoclonal 

antibodies against PSA, was dissociated by alkaline treatment into the 
low-mol . -mass form of PCI and a 33-kDa protein identified as PSA by 25 
conclusive steps of N-terminal sequence anal. The authors developed a 
sensitive immunof luorometric assay ( I FMA) to measure PCI-PSA complexes in 
body fluids and investigated the rate at which purified PSA may form 
complexes with purified PCI. Formation of complexes detected by this I FMA 
and the appearance of SDS-stable approx. 90-kDa complexes paralleled loss 
of PSA activity recorded with chromogenic substrates. The rate of complex 
formation was slow compared to that reported for PCI and activated protein 
C, but was enhanced up to sixfold in the presence of heparin. Less than 
10% of the initial PSA activity remained after 3 h incubation with a 
- sevenfold molar excess of PCI and in the presence of heparin. In freshly 
collected ejaculates, the rate of PCI-PSA complex formation measured by 
I FMA was similar to that observed between the purified proteins, and 
paralleled the appearance of SDS-stable complexes by immunoblott ing . 
During gel dissoln. in freshly collected ejaculates, approx. 40% of 
immunodetected PCI becomes complexed to PSA. Although PCI is a slow 
inhibitor of PSA, complexes between PCI and PSA are detected at levels 
that correspond to an inactivation of up to 5% of the PSA activity in the 
e j aculate . 
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inhibiting coagulation 
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Peptides and anti-peptide antibodies are disclosed which can inhibit 
serine protease activity. In particular, peptides and anti-peptide 
antibodies derived from the blood coagulation serine proteases Factor 
Vila, Factor IXa, Factor Xa, Factor XIa, thrombin, and plasma kallikrein 
are described that are capable of inhibiting coagulation. The peptides 
and antibodies are useful in methods and systems for inhibiting serine 
proteases, end especially for inhibiting blood coagulation processes mediated 

r- . 

serine proteases in vitro or in a human patient. Production of polyclonal and 



Searched by Mary Jane Ruhl x 22524 



Page 4 



Cheu 09/890,949 26/05/2004 
monoclonal antibodies to protein C fragments is 

described; activity of the peptides and antibodies of the invention 
(peptide sequences included) is demonstrated in a variety of 
coagulation-related assays. 
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Anti-proteinase 3 antibody activation of neutrophils can be 
inhibited by alph a 1 - a n t i ^.r^aaajj^ -aa^ 

Rooney C P; ^q^^tT'TT 1 C o akley R ; McElvaney N G; O'Neill S 

Division j/i Respiratory Research, Department of Medicine, 
Royal C^flege of Surgeons in Ireland Education and Research 
Centre^ Beaumont Hospital, Dublin, Republic of Ireland. 
American journal of respiratory cell and molecular biology, 
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Wegener's granulomatosis (WG) is classically associated with the presence 
of cytoplasmic antineutrophil cytoplasmic autoantibodies (c-ANCA) . 
Proteinase 3 (PR3), the target antigen for c-ANCA, is inhibited by the 
antiprotease alphal -antitrypsin (A1AT) , and recent 

studies have c^ffioTTsTra^'^ who are AlAT-def icient have a 

worse clinical course, suggest ingrRat a protease-ant iprotease imbalance 
may play a role in WG. We evaluated the effect of A1AT on anti-PR3 
antibody-induced activation of neutrophils. The neutrophil was chosen 
because of its central role in the pathogenesis of WG . Isolated 
neutrophils from healthy controls were incubated with tumor necrosis 
factor (TNF) -alpha to induce surface expression of PR3 . Subsequently, 
they were stimulated with a monoclonal antibody to 

PR3 , resulting in a significant increase in respiratory burst. Addition 
of A1AT {1 mg/ml) to the TNF-alpha- primed cells before the addition of 
the anti-PR3 antibody resulted in a 47% reduction in anti-PR3 
antibody-induced activation. A1AT mediated this inhibitory action by 
preventing anti-PR3 antibody binding to PR3 on the cell, thereby 
preventing the PR3-FcgammaRl la cross-linkage required for cell activation. 
Further, anti-PR3 antibody-induced activation of neutrophils from WG 
- patients can be reduced by 56% with-AlAT. These data suggest that 

protease-antiprotease interactions may play a pivotal role in neutrophil 
activation in WG. 
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AB Activated protein C (APC) is a serine proteinase that 

regulates blood coagulation. In plasma it is inhibited mainly by the 
protein C inhibitor (PCI) . The plasma 

concentrations of APC-PCI complex is increased in hypercoagulative states 
such as deep venous thrombosis. Formation of the APC-PCI complex induces 
a drastic conformational ■ change in PCI that exposes new epitopes 
(neoepitopes) on the molecule. We have devised a simple 

immunof luorometric sandwich assay for measurements of the concentrations 
of APC-PCI complex, employing as the catcher, a monoclonal 
antibody that has a high affinity (K(D) = 4 x 10 (-11) M) for a 
complexation-specif ic neoepitope that is expressed on PCI . A 
monoclonal antibody against protein C is employed as the 

tracer. The method gives a linear dose-response curve (0.06-50 microg/1), 
has a low detection limit (0.06 microg/1) and no crossreacti vity with 
native PCI at physiologic plasma concentrations. We have now determined 
the concentration of the APC-PCI complex in healthy individuals. 
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NOVELTY - Monoclonal antibody (I) with specific 
affinity for both a complex between a serine prot 
(SP) and a SP inhibitor, and a cleaved uncomple> ' 
but no specific affinity for the inhibitor in 
uncomplexed form, is new 

DETAILED DESCRIPTION - INDEPENDENT CLAIIXIS are also included for the 

following: 

(1) preparation of (I) comprising immunizing an animal with a mixture 
of a SP and a SP inhibitor complex and a c/eaved form of the inhibitor, 
and screening for and isolating (I); 

(2) an immunoassay for monitoring JMe activity of systems involving 
protein C inhibitor, comprising (I); and 

(3) a kit for qualitative or quantitative determination of the 
activity of systems involving protein C 
inhibitor comprising (I) . 

USE - The antibodies are useful for monitoring systems involving 
protein C inhibitor (especially as part of an 

immunoassay), especially the diagnosis of venous thrombosis, arterial 
thrombosis, embolism, coronary infraction, disseminated intravascular 
coagulation or disorders involving lupus anticoagulants (claimed) . 

DESCRIPTION OF DRAWING (S) - The diagram shows affinity chromatograms 
for activated protein C (APC) -complexed (A), cleaved (B) , and native (C) 
protein C inhibitor (PCI) respectively, 
obtained on a gel column onto which the monoclonal 
antibody M36 was immobilized. The continuous line represents 
absorbance and the 'o-o* line represents fluorescence. The early eluting 
peak in (A) consists of UV absorbing low molecular weight compounds and 
APC from cleaved complexes. 
Dwg. 1/3 
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Protein C inhibitor, a serine 

proteinase inhibitor (serpin) , is the physiologically most 
important inhibitor of activated protein C. We have made a 
monoclonal antibody (M36) that binds with equally high 
affinity to an epitope present in activated protein C-protein 
C inhibitor complexes and cleaved loop-inserted 
protein C inhibitor. Insertion of a synthetic 

N-acetylated tetradecapeptide (corresponding to residues P1-P14 of the 
reactive center loop) into beta-sheet A of the uncleaved inhibitor also 
exposed the epitope. The antibody had no apparent affinity for native 
uncleaved inhibitor or for the free peptide. Synthetic P1-P14 analogue 

P9 substituted to the residues found in mouse 
(Thr and lie, 

also inserted in beta-sheet A. The Arg P13/Thr 
a greatly impaired reactivity with the antibody, 
whereas the Ala P9/Ile mutation resulted in a modest loss of reactivity 
with the antibody. These results indicate that complex formation leads 
insertion of the reactive center loop in beta-sheet A from Arg P14 and 
presumably beyond Ala P9. Moreover, to the best of our knowledge, this 
the first instance where the neoepitope of a complexation-specif ic 
monoclonal antibody has been localized to the 

loop-inserted part of beta-sheet A, the part of the serpin where the 
complexation-induced conformational change is most conspicuous. 



with Arg P13 or Ala 
protein C inhibitor 

respectively) , were 
substitution led to 
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occurs at high concentrations (3-4 microM) in seminal fluid in both a 
high-molecular-mass and low-molecular-mass form. Immunochemical data have 
previously suggested that PCI in seminal plasma forms complexes with the 
most abundant serine proteinase in semen, 

prostate-specific antigen ( PSA) . To provide a structural characterization 
of the PCI target, immunodetected as PSA, a procedure was developed to 
isolate low-molecular-mass and high-molecular-mass-forms of PCI from 
seminal fluid. The high-molecular-mass form of PCI, recognized by 
monoclonal antibodies against PSA,' was dissociated by 

alkaline treatment into the low-molecular-mass form of PCI and a 33-kDa 
protein identified as PSA by 25 conclusive steps of N-terminal sequence 
analysis. We developed a sensitive immunof luorometric assay (IFMA) to 
measure PCI-PSA complexes in body fluids and investigated the rate at 
which purified PSA may form complexes with purified PCI. Formation of 
complexes detected by this IFMA and the appearance of SDS-stable 
approximately 90-kDa complexes paralleled loss of PSA activity recorded 
with chromogenic substrates. The rate of complex formation was slow 
compared to that reported for PCI and activated protein C, but was 
enhanced up to sixfold in the presence of heparin. Less than 101 of the 
initial PSA activity remained after 3 h incubation with a sevenfold molar 
" excess of PCI and in the presence of heparin. In freshly collected 
ejaculates, the rate of PCI-PSA complex formation measured by IFMA was 
similar to that observed between the purified proteins, and paralleled the 
appearance of SDS-stable complexes by immunoblotting . During gel 
dissolution in freshly collected ejaculates, approximately 40% of 
immunodetected PCI becomes complexed to PSA. Although PCI is a slow 
inhibitor of PSA, complexes between PCI and PSA are detected at levels 
that correspond to an inactivation of up to 5% of the PSA activity in the 
ejaculate . 
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AB Objective: In vitro, activated neutrophils create a microenvironment in 

which proteinase inhibitors are inactivated through the coordinate action 
of reactive oxygen species and released elastase. We investigated whether 
such a mechanism may contribute to the destruction of the joint tissues in 
arthritis. Methods: We analyzed the state of alpha-l-antitrypsin 
(alpha-lAT) and alpha-l-antichymotrypsin (alpha-lACT) , the two major 
inhibitors of the neutrophilic serine proteinases, in 

synovial fluid (SF) from patients with inflammatory arthropathies (n = 71) 
and osteoarthritis (OA) (n = 11), and related the results of neutrophil 
activation in SF. Results: The ratio of functional to antigenic levels of 
alpha-lAT in SF patients with inflammatory joint diseases was similar to 
that of alpha-lAT in normal plasma, whereas that of alpha-lACT was 
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signif>ergritly decreased. Patients with inf lanSna^r©*^^thropathies had 
significantly higher levels of inactivated alpha-lAT Ti^alrjha-IAT ) and 
inactivated alpha-lACT ( 1-alpha-lACT ) in SF (as determined wist h 

£noclonal antibodies specific for the inactivated 
(i.e., proteolytically inactivated and/or complexed) forms of thjese 
inhibitors) than patients with OA (P It 0.005). Inactivated alj/ha-lAT and 
J-alpha-lACT levels corresponded to 0.3-11% and 3-99%, respectively, of 
"the total amount of these inhibitors in SF. Most of the i-a^pha-lAT in SF 
"Tia^t-^-iewer M-r than that of native alpha-lAT. Inactiva^ea alpha-lACT in 
SF had an M-f^-i4ejntical to that of nonfunctional alpi^^lACT in plasma 
treated with chym^tr^pe«u-_^ i ej7^J^ of bothi^I^iTa^lAT and i-alpha-lACT 
"correlaTed' sighTf l-cantl^^wi^th^a^t^ryi i iii* - and elastase levels . 
Conclusion: These results suggest^ that alpha-lAT and alpha-lACT in 
arthritic joints are inactivated in part ly activated neutrophils, 
suggesting a role for these cells in impairment of the local balance 
between proteinases and their inhibitors in arthritis. 
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A cDNA library in lambda-phage lambda gtll containing DNA inserts prepared 
from human liver mRNA was screened with monoclonal 
antibodies to human protein C 

inhibitor. Six positive clones were isolated from 6 X 10(6) 
phages and plaque purified. The cDNA in the phage containing the largest 
insert, which hybridized to a DNA probe prepared on the basis of the 
amino-terminal amino acid sequence of the mature inhibitor, was sequenced. 
This cDNA insert contained 2106 base pairs coding for a 5 ' -noncoding 
region, a 19-amino acid signal peptide, a 387-amino acid mature protein, a 
stop codon, and a long 3 1 -noncoding region of 839 base pairs. Based on 
the amino acid sequence of the carboxyl-terminal peptide released by 
cleavage of protein C inhibitor by activated 

protein C as well as by thrombin, the reactive site peptide bond of 
protein C inhibitor is Arg354-Ser355 . Five 

potential carbohydrate-binding sites were found in the mature protein. 
The high homology of the amino acid sequence of protein 
C inhibitor to the other known inhibitors clearly 
demonstrates that protein C inhibitor is a 

member of the superfamily of serine protease inhibitors including alpha 
1-antichymotrypsin, alpha 1-antitrypsin, antithrombin III, ovalbumin, and 
angiotensinogen. Based on the difference matrices for these proteins, we 
present possible phylogenetic trees for these proteins. 
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